OPTIMAL INVESTMENT STRATEGIES OF CDS PORTFOLIO UNDER DEFAULT CONTAGION by 武市 幸大
デフォルト連鎖下でのCDSポートフォリオの最適投
資戦略
著者 武市 幸大
出版者 法政大学大学院理工学研究科
雑誌名 法政大学大学院紀要. 理工学・工学研究科編
巻 60
ページ 1-6
発行年 2019-03-31
URL http://doi.org/10.15002/00022094
????????? ??????????? Vol.60(2019? 3?) ????
?????????? CDS??????????????
OPTIMAL INVESTMENT STRATEGIES OF CDS PORTFOLIO UNDER DEFAULT CONTAGION
????
Yukihiro TAKECHI
???????
??????????????????????????
We consider optimal investment problems of CDS portfolio under default contagion. We for-
mulate a stochastic contagion model of default intensity by the jump diffusion process with mean
reversion trend. We obtained optimal investment strategies, where investors maximize expected
utility function at the maturity time. The optimal portfolio strategies are obtained by the solutions
of HJB equation, which is a second order parabolic partial differential equation. We analyze the
effect of degeneracy of default intensities and volatility through the numerical examples related
to the optimal portfolio.
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Li
∫ Ti
t
e−
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∫ Ti∧τi
t
e−
∫ u
t rdsdu
]
= Et
[
LiZi(Ti)e−
∫ u∧τi
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∫ Ti∧τi
t
e−
∫ u
t rdsdu
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= LiΦ
(2)
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∫ Ti∧τi
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]
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dVpi(t)
Vpi(t)
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N∑
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pii(t)(1 − zi(t))
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F(i, j)(t, x, z)σ j(x)θ(t, x, z)
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N∑
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N∑
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(
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pii(t)(1 − zi(t))
{ N∑
j=1
F(i, j)(t, x, z)σ j(x)θ(t, x, z)
−
N∑
j=1
(1 − z j(t−))G(i, j)(t, x, z)x j
}]
+
N∑
l=1
∂2η
∂v∂x
v
N∑
i=1
pii(t)(1 − zi(t))
N∑
j=1
F(i, j)(t, x, z)(σ jσ⊤j )(x)
+
1
2
∂2η
∂v2
v2
K∑
k=1
 N∑
i=1
pii(t)(1 − zi(t))
N∑
j=1
F(i, j)(t, x, z)σ jk(x)

2
,
(22)
LpiJη
(
t, v, x, z
)
:=
N∑
j=1
[
η
(
t, v + v
N∑
i=1
pii(t)(1 − zi(t−))G(i, j)(t, x, z), x + w j, z j
)
− η(t, v, x, z)](1 − z j(t−))x j(1 + λ j(t, x, z)), (23)
Aη(t, v, x, z) = (µ(x)⊤ + σ(x)θ(t, x, z))Dxη(t, v, x, z)
+
1
2
Tr
[
(σσ⊤)(x)D2xη
(
t, v, x, z
)]
, (24)
????Lpic ? η(t, v, x, z) ????????LpiJ ? η(t, v, x, z)
?????????????????????? A ?
η(t, v, x, z) ??????????????? Tr ?????
???????????????? 0 ≤ t < u ≤ T ????
η
(
t, v, x, z
)
= sup
pi∈Ut
EPt
[
η
(
u,Vpi(u), X(u),Z(u)
)]
, (25)
??????????????????????????HJB
???
sup
pi∈Ut
(
∂
∂t
+Lpic +LpiJ +A
)
η
(
t, v, x, z
)
= 0, (26)
????????
η
(
T, v, x, z
)
= U(v), (27)
?????
(3) HJB??????????
???? HJB??? (26)???????????????
??????? η????????????????
η
(
t, v, x, z
)
= vγQ
(
t, x, z
)
. (28)
?? Q(t, x, z)? (t, x)???? C1,2 ???????? HJB?
???
∂Q
(
t, x, z
)
∂t
+AQ(t, x, z) + sup
pi∈Ut
H(t, x, z, pi) = 0, (29)
????????????
Q
(
T, x, z
)
=
1
γ
, (30)
??????????????H ?
H(t, x, z, pi)
=γQ
(
t, x, z
)[
r +
N∑
i=1
pii(t)(1 − zi(t))
{ N∑
j=1
F(i, j)(t, x, z)σ j(x)θ(t, x, z)
−
N∑
j=1
(1 − z j(t−))G(i, j)(t, x, z)x j
}]
+ γ
N∑
l=1
∂Q
(
t, x, z
)
∂xl
N∑
i=1
pii(t)(1 − zi(t))
N∑
j=1
F(i, j)(t, x, z)(σ jσ⊤j )(x)
+
γ(1 − γ)
2
Q
(
t, x, z
) K∑
k=1
 N∑
i=1
pii(t)(1 − zi(t))
N∑
j=1
F(i, j)(t, x, z)σ jk(x)

2
+
N∑
j=1
(
1 +
N∑
i=1
pii(t)(1 − zi(t−))G(i, j)(t, x, z)
)γ
× Q(t, x + w j, z j)(1 − z j(t−))x j(1 + λ j(t, x, z))
− Q(t, x, z)
N∑
j=1
(1 − z j(t))x j(1 + λ j(t, x, z)), (31)
????HJB??? (29)???? Vpi(t)??????????
??????????????? pi∗(t, x, z)???????
????????m (m = 0, 1, . . . ,N)??????? j1???
? jm ?????????????? z = 0 j1 ,..., jm ??????
?????????????????????? z = 0 j1 ,..., jm
?????pi∗(t, x) = (pi∗i (t, x) ; i < { j1, . . . , jm})⊤ ?
pi∗(t, x) ∈ arg max
pi∈J (N−m)
H(t, x, 0 j1 ,..., jm , pi), (32)
???????????????????
J (N−m) :=
{
pi ∈ RN−m ; 1 +
∑
i<{ j1 ,..., jm}
piiξi j ≥ 0,
j < { j1, . . . , jm}, ∀ξi j ∈ [ai j, bi j]
}
, (33)
????????G(i, j)(t, x, 0 j1 ,..., jm ) ∈ [ai j, bi j] ??????
pi ∈ J ????????? Vpi(t)?????????
??????????? x ?????????? σ(x) = 0
???????????????????????????
?????? σ(x) = 0????????? pi∗(t)?
pi∗(t, x) =
(
G⊤(t, x)
)−1 ( Q(t, x)Q j(t, x)(1 + λ j(t, x))
) 1
γ−1
− 1

⊤
j<{ j1 ,..., jm}
,
(34)
????
4. HJB????????
???????? pi∗(t) ??? HJB ??????????
????????????????????? m? m = N ?
?????????????????????????HJB
???? (
∂
∂t
+A
)
Q
(
t, x, 1
)
+ γrQ
(
t, x, 1
)
= 0, (35)
???????? Q(T, x, 1) = γ−1 ????????????
?????(t, x) ∈ [0,T ] × RN+ ????
Q
(
t, x, 1
)
=
1
γ
eγr(T−t), (36)
????????????? m = 0, 1, . . . ,N − 1??????
????????? 4??????
?? 4 ( Bo (2018) [5]?? )??????? z = 0 j1 ,..., jm , j, j <
{ j1, . . . , jm} ???HJB ?????????????
Q(t, x, 0 j1 ,..., jm , j) ???????????????????
? z = 0 j1 ,..., jm ?????HJB ?????????????
Q(t, x, 0 j1 ,..., jm )??????
???????? pi∗(t)?????????? z = 0 j1 ,..., jm ??
?? HJB????(
∂
∂t
+A
)
Q(t, x) + a(t, x)Q(t, x) + b(t, x)Q
γ
γ−1 (t, x) = 0, (37)
? 2????????????????????? Q(T, x) =
γ−1 ?????????? a, b?
a(t, x) := γr −
∑
j<{ j1 ,..., jm}
x j(1 + λ j(t, x) − γ) (38)
b(t, x) := (1 − γ)
∑
j<{ j1 ,..., jm}
x j
{
Q j
(
t, x + w j
)
(1 + λ j(t, x))
} 1
1−γ
(39)
???????
Q
(
t, x
)
= Qˆ1−γ
(
t, x
)
, (40)
?????HJB????????????????
Qˆ
(
t, x
)
=γ−
1
1−γ exp
(
1
1 − γ
∫ T
t
a(u, x(u))du
)
+
1
1 − γ
∫ T
t
{
b(s, x(s)) exp
(
1
1 − γ
∫ s
t
a(u, x(u))du
)}
ds,
(41)
????
5. ????
????? N = 2???????????????????
CDS?????????????????????????
??????????????????? Bo (2016) [5]??
?????????????? CDS???? Ti = 2????
?? r = 0.05??????????????????????
K = 2???????????????????? x2 = 1.0?
???? 2 (?? 1)??????????????? 1 (?? 2)
???????? x1(x2)???????? w1 = 1.0 (w2 = 1.0)
????????????????? α = 0.5, β = 0.5 ??
?????????? α1/β1 = α2/β2 = 1.0????????
?????? σ1 = σ2 = 0.01 ?????? CDS ????
???? ν = 0.6????? L = 1.0 ??????????
????????????????? θ1 = θ2 = 0.1???
???????????????????????????
? λ = −0.4??????? λ = −0.5 ??????????
????? γ = 0.25 ?????????????????
???CDS??????????????????????
???????????????? Q(t, x, z)???????
σ(x) = 0 ???????????????????????
?????????
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